In vitro investigation of the interaction between pentachlorophenol and alkaline phosphatase by spectroscopic methods.
The interaction characteristics of alkaline phosphatase (ALP) with pentachlorophenol (PCP) were investigated using fluorescence, UV-vis absorption, and circular dichroism (CD) techniques. Results obtained from analysis of fluorescence intensity indicated that PCP has a strong ability to quench the intrinsic fluorescence of ALP through a static quenching procedure. The thermodynamic parameters ΔH and ΔS were observed to be -4.60kJmol(-1) and 54.59Jmol(-1)K(-1), respectively, and the value of ΔG was negative. These results indicate that the binding reactions were spontaneous, and both hydrophobic and electrostatic forces were involved in the interaction of PCP and ALP. Based on Forster's theory of non-radiation energy transfer, the binding distance, r, between the ALP and PCP was evaluated to be 2.50nm and the critical distance R(0) was 2.26nm. The CD spectra results showed that the α-helicity was decreased from 49.68% in native ALP to 47.28% in PCP-ALP systems, which indicate the secondary structure of ALP was changed slightly in the presence of PCP.